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$E$ $C$ $E$ $T:Carrow C$
$f$ : $C\cross Carrow \mathbb{R}$






1 (Nakajo and Takahashi[10]). $C$ $H$ $T$ $C$
$x_{1}=x\in C$ $\{x_{n}\}$ :
$\{\begin{array}{l}y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})Tx_{n},C_{n}=\{z\in c;\Vert y_{n}-z\Vert\leq\Vert x_{n}-z\Vert\},Q_{n}=\{z\in C_{l};\langle x_{n}-z,x-x_{n}\rangle\geq 0\},u_{n+1}=P_{C_{n}\cap Q_{n}}x, n\in \mathbb{N},\end{array}$
$P_{C_{n}\cap Q_{n}}$ $C$ $C_{n}\cap Q_{n}$ $\{\alpha_{n}\}$ $0\leq\alpha_{n}\leq a.<1$
$\{x_{n}\}$ $P_{F(T)}x$
2 (Takahashi, Takeuchi and Kubota[16]). $C$ $H$
$T$ $C$
$x_{0}\in H,$ $C_{1}=C$ $ul=P_{C_{1}}x_{0}$ $\{u_{n}\}$ :
$\{\begin{array}{l}y_{n}=\alpha_{n}u_{n}+(1-\alpha_{n})Tu_{n},C_{n+1}=\{z\in C_{n};\Vert y_{n}-z\Vert\leq\Vert u_{n}-z\Vert\},u_{n+1}=P_{C_{n+1}}x_{0}, n\in \mathbb{N},\end{array}$
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$n\in \mathbb{N}$ $0\leq\alpha_{n}\leq a<1$ $\{u_{n}\}$ $Z_{0}=P_{F(T)^{X}0}$
2
$\mathbb{N}$ $\mathbb{R}$ $E$ $E^{*}$ $E$
$x\in E$ $x^{*}\in E^{*}$ $x^{*}$ $x$ $\langle x,$ $x^{*}\rangle$
$x\in E$ $E$ $J$
$J(x)=\{x^{*}\in E^{*}:\langle x, x^{*}\rangle=\Vert x\Vert^{2}=\Vert x^{*}\Vert^{2}\}$
Hahn-Banach $J(x)$ ;[13] $\{x_{n}\}$ $x$
$x_{n}arrow x,$ $\{x_{n}\}$ $x$ $x_{n}arrow x$ $\{x_{n}^{*}\}$ $x^{*}$
$x_{n}^{*}arrow*$
$E$ $\Vert x\Vert=\Vert y\Vert=1,$ $x\neq y$ $x,$ $y\in E$ $\frac{\Vert x+y\Vert}{2}<1$
$\epsilon\in(0,2]$ $\delta>0$ $\Vert x\Vert=\Vert y\Vert=1,$
$\Vert x-y\Vert\geq\epsilon$ $x,$ $y\in E$ $\frac{\Vert x+y\Vert}{2}\leq 1-\delta$
$x,$ $y\in S(E)=\{z\in E:\Vert z\Vert=1\}$
$\lim_{tarrow 0}\frac{\Vert x+ty\Vert-\Vert x\Vert}{t}$
$E$ smooth $x,$ $y\in S(E)$
uniformly smooth $E$ smooth
$J$ 1 1 ;[13]
$E$ smooth, $C$
$\phi:E\cross Earrow \mathbb{R}$
$\phi(y, x)=\Vert y\Vert^{2}-2\langle y, Jx\rangle+\Vert x\Vert^{2}, \forall y, x\in E$
Alber [1] $E$ $C$ (generalized projection) $\Pi_{C}$
$\Pi_{C}(x)=\arg\min_{y\in C}\phi(y, x), \forall x\in E$
$E$ $\phi(y, x)=\Vert y-x\Vert^{2}$ $\Pi_{C}$ $H$ $C$
1 (Alber[1], Kamimura and Takahashi[5]). $E$ smooth,
$C$
$\phi(x, \Pi_{C}y)+\phi(\Pi_{C}y, y)\leq\phi(x, y), \forall x\in C, y\in E$
2 $(Alber[1],$ Kamimura $and Takahashi[5])$ . $E$ smooth,
$C$ $x\in E$ $z\in C$
$z=\Pi_{C^{X}}\Leftrightarrow\langle y-z, Jx-Jz\rangle\leq 0, \forall y\in C$
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$E$ smooth, $C$
$T$ $C$ $T$ $F(T)$ $p\in C$




(2) $\phi(u, Tx)\leq\phi(u, x),$ $\forall u\in F(T),$ $x\in C$ ;
(3) $\hat{F}(T)=F(T)$ .
3 (Matsushita and Takahashi[7]). $E$ smooth, $C$
$T$ : $Carrow C$ $F(T)$
4 (KaImimura and Takahashi[5]). $E$ smooth $\{x$
$\{y_{n}\}$ $E$ $\{x$ $\{y_{n}\}$ $\lim_{n}\phi(x_{n}, y_{n})=$
$0$ $\lim_{n}\Vert x_{n}-y_{n}\Vert=0.$
5 $(Xu[18], Z\dot{a}linescu[19,20])$ . $E$ $r>0$
$g$ : $[0,2r]arrow \mathbb{R}$ $g(O)=0$
$\Vert tx+(1-t)y\Vert^{2}\leq t\Vert x\Vert^{2}+(1-t)\Vert y\Vert^{2}-t(1-t)g(\Vert x-y\Vert)\forall x,$ $y\in B_{r},$ $t\in[O, 1]$
$B_{r}=\{z\in E:\Vert z\Vert\leq r\}.$
6 (Kamimura and Takahashi[5]). $E$ smooth $r>0$
$g$ : $[0,2r]arrow \mathbb{R}$ $g(O)=0$
$g(\Vert x-y\Vert)\leq\phi(x, y)\forall x, y\in B_{r}$
$E$ $C$ $E$ $f$ : $C\cross Carrow \mathbb{R}$
$f(\hat{x}, y)\geq 0, \forall y\in C.$
$\hat{x}\in C$ $\hat{X}$ $EP(f)$
$f$ :
(Al) $f(x, x)=0\forall x\in C$ ;
(A2) $f$ $f(x, y)+f(y, x)\leq 0\forall x,$ $y\in C$ ;
(A3) $\forall x,$ $y,$ $z\in C,$
$\lim_{t\downarrow}\sup_{0}f(tz+(1-t)x, y)\leq f(x, y)$ ;
(A4) $\forall x\in C,$ $f(x, \cdot)$
140
[2]
7 (Blum and Oettli[2]). $E$ smooth, $C$
$f:C\cross Carrow \mathbb{R}$ $(A1)-(A4)$ $r>0$
$x\in E$ $z\in C$
$f(z, y)+ \frac{1}{r}\langle y-z, Jz-Jx\rangle\geq 0, \forall y\in C$
8 (Takahashi and Zembayashi[17]). $E$ smooth,
$C$ $f:C\cross Carrow \mathbb{R}$ $(A1)-(A4)$
$r>0$ $x\in E$ $T_{r}$ : $Earrow C$ :
$T_{r}(x)=\{z\in C$ : $f(z, y)+ \frac{1}{r}\langle y-z,$ $Jz-Jx\rangle\geq 0\forall y\in C\}$ $\forall x\in C.$
:
$(0T_{r}$ ;
(2) firn $ly$ nonexpansive-type $[6J$, $\forall x,$ $y\in E,$
$\langle T_{r}x-T_{r}y, JT_{r}x-JT_{r}y\rangle\leq\langle T_{r}x-T_{r}y, Jx-Jy\rangle$ ;
(3) $F(T_{r})=EP(f)$ ;
(4) $EP(f)$
9 (Takahashi and Zembayashi[17]). $E$ smooth,
$C$ $f:C\cross Carrow \mathbb{R}$ $(A1)-(A4)$
$r>0,$ $x\in E,$ $q\in F(T_{r})$
$\phi(q, T_{r}x)+\phi(T_{r}x, x)\leq\phi(q, x)$ .
3
3. $E$ uniformly smooth $C$
$S:Carrow C$ $(A1)-(A4)$ $f:C\cross Carrow \mathbb{R}$
$F(S)\cap EP(f)\neq\emptyset$ $\{x$ $n\in \mathbb{N}\cup\{O\}$
$\{\begin{array}{l}x_{0}=x\in C,y_{n}\in C such that f(x_{n}, y)+\frac{1}{r_{n}}\langle y-x_{n}, Jx_{n}-Jy_{n}\rangle\geq 0, \forall y\in C,u_{n}=J^{-1}(\alpha_{n}Jx_{n}+(1-\alpha_{n})JSy_{n}) ,H_{n}=\{z\in C:\phi(z, u_{n})\leq\phi(z, x_{n})\},W_{n}=\{z\in C:\langle x_{n}-z, Jx-Jx_{n}\rangle\geq 0\},x_{n+1}=\Pi_{H_{n}\cap W_{n}^{X}}\end{array}$
$J$ $E$ $\{\alpha_{n}\}\subset[0,1)$ $\lim inf_{narrow\infty}\alpha_{n}(1-\alpha_{n})>0$
$a>0$ $\{r_{n}\}\subset[a, \infty)$ $\{x_{n}\}$ $\Pi_{F(S)\cap EP(f)^{X}}$
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Pro $H_{n}\cap W_{n}$ $H_{n}$ $W_{n}$
$\phi(z, u_{n})\leq\phi(z, x_{n})$
$\Leftrightarrow\Vert u_{n}\Vert^{2}-\Vert x_{n}\Vert^{2}-2\langle z, Ju_{n}-Jx_{n}\rangle\geq 0,$
$H_{n}$ $n\in \mathbb{N}\cup\{0\}$ $H_{n}\cap W_{n}$ $E$




$=\Vert u\Vert^{2}-2\langle u, \alpha_{n}Jx_{n}+(1-\alpha_{n})JST_{r_{n}}x_{n}\rangle+\Vert\alpha_{n}Jx_{n}+(1-\alpha_{n})JST_{r_{n}}x_{n}\Vert^{2}$





$F(S)\cap EP(f)\subset H_{n}, \forall n\in \mathbb{N}\cup\{0\}.$
$n\in \mathbb{N}\cup\{0\}$ $F(S)\cap EP(f)\subset H_{n}\cap W_{n}$
$W_{0}=C$
$F(S)\cap EP(f)\subset H_{0}\cap W_{0}.$
$k\in \mathbb{N}\cup\{0\}$ $F(S)\cap EP(f)\subset H_{k}$ $W_{k}$ $x_{k+1}\in H_{k}$ $W_{k}$
$x_{k+1}=\Pi_{H_{k}\cap W_{k}^{X}}.$
$x_{k+1}$ $z\in H_{k}$ $W_{k}$
$\langle x_{k+1}-z, Jx-Jx_{k+1}\rangle\geq 0.$
$F(S)\cap EP(f)\subset H_{k}\cap W_{k}$
$\langle x_{k+1}-z, Jx-Jx_{k+1}\rangle\geq 0, \forall z\in F(S)\cap EP(f)$
$z\in W_{k+1}$ .
$F(S)\cap EP(f)\subset W_{k+1}.$
$F(S)\cap EP(f)\subset H_{k+1}\cap W_{k+1}.$
$\{x_{n}\}$ well-defined
$\ovalbox{\tt\small REJECT}$ $x_{n}=\Pi_{W_{n}^{X}}.$ $x_{n}=\Pi_{W_{n}^{X}}$ $u\in F(S)\cap EP(f)\subset W_{n}$
$\phi(x_{n}, x)=\phi(\Pi_{W_{n}}x, x)\leq\phi(u, x)-\phi(u, \Pi_{W_{n}}x)\leq\phi(u, x)$
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$\phi(x_{n}, x)$ $\{x_{n}\}$ $\{T_{r_{n}}x_{n}\}=\{y_{n}\}$
$x_{n+1}=\Pi_{H_{n}\cap W_{n}}x\in H_{n}\cap W_{n}\subset W_{n}$ $x_{n}=\Pi_{W_{n}^{X}}$
$\phi(x_{n}, x)\leq\phi(x_{n+1}, x), \forall n\in \mathbb{N}\cup\{0\}.$




$=\phi(x_{n+1}, x)-\phi(x_{n}, x)$ .
$\lim_{narrow\infty}\phi(x_{n+1}, x_{n})=0$ $x_{n+1}=\Pi_{H_{n}\cap W_{n}}x\subset H_{n}$
$\phi(x_{n+1}, u_{n})\leq\phi(x_{n+1}, x_{n}), \forall n\in \mathbb{N}\cup\{0\}.$
$narrow\infty hm\phi(x_{n+1}, u_{n})=0.$






$r= \sup_{n\in N}\{\Vert x_{n}\Vert, \Vert y_{n}\Vert\}$ $E$ uniformly smooth $E^{*}$
5 $g$
$g(0)=0$
$\Vert\alpha x^{*}+(1-\alpha)y^{*}\Vert^{2}\leq\alpha\Vert x^{*}\Vert^{2}+(1-\alpha)\Vert y^{*}\Vert^{2}-\alpha(1-\alpha)g(\Vert x^{*}-y^{*}\Vert)\forall x^{*},$ $y^{*}\in B_{r}^{*},$ $\alpha\in[0,1]$
$u\in F(S)\cap EP(f)$
$\phi(u, u_{n})=\phi(u, J^{-1}(\alpha_{n}Jx_{n}+(1-\alpha_{n})JSy_{n}))$
$=\Vert u\Vert^{2}-2\langle u, \alpha_{n}Jx_{n}+(1-\alpha_{n})JSy_{n}\rangle+\Vert\alpha_{n}Jx_{n}+(1-\alpha_{n})JSy_{n}\Vert^{2}$
$\leq\Vert u\Vert^{2}-2\alpha_{n}\langle u, Jx_{n}\rangle-2(1-\alpha_{n})\langleu, JSy_{n}\rangle+\alpha_{n}\Vert x_{n}\Vert^{2}+(1-\alpha_{n})\Vert Sy_{n}\Vert^{2}$
$-\alpha_{n}(1-\alpha_{n})g(\Vert Jx_{n}-JSy_{n}\Vert)$
$=\alpha_{n}\phi(u, x_{n})+(1-\alpha_{n})\phi(u, Sy_{n})-\alpha_{n}(1-\alpha_{n})g(\Vert Jx_{n}-JSx_{n}\Vert)$
$\leq\phi(u, x_{n})-\alpha_{n}(1-\alpha_{n})g(\Vert Jx_{n}-JSy_{n}\Vert)$ .
$\alpha_{n}(1-\alpha_{n})g(\Vert Jx_{n}-JSy_{n}\Vert)\leq\phi(u, x_{n})-\phi(u, u_{n}), \forall n\in \mathbb{N}\cup\{0\}$
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$\phi(u, x_{n})-\phi(u, u_{n})=\Vert x_{n}\Vert^{2}-\Vert u_{n}\Vert^{2}-2\langle u, Jx_{n}-Ju_{n}\rangle$
$\leq|\Vert x_{n}\Vert^{2}-\Vert u_{n}\Vert^{2}|+2|\langle u, Jx_{n}-Ju_{n}\rangle|$
$\leq|\Vert x_{n}\Vert-\Vert u_{n}\Vert|(\Vert x_{n}\Vert+\Vert u_{n}\Vert)+2\Vert u\Vert\Vert Jx_{n}-Ju_{n}\Vert$









$\phi(y_{n}, x_{n})=\phi(T_{r_{n}}x_{n}, x_{n})\leq\phi(u, x_{n})-\phi(u, T_{r_{n}}x_{n})$
$=\phi(u, x_{n})-\phi(u, y_{n})$ .
$\phi(u, u_{n})\leq\alpha_{n}\phi(u, x_{n})+(1-\alpha_{n})\phi(u, y_{n})$
$\phi(u, y_{n})\geq\frac{\phi(u,u_{n})-\alpha_{n}\phi(u,x_{n})}{1-\alpha_{n}}$








$\{x_{n}\}$ $\{x_{n}\}$ $\{x_{n}k\}$ $x_{n}karrow\hat{X}$ . $\lim_{narrow\infty}\Vert x_{n}-$





$\lim_{narrow\infty}\frac{\Vert Jx_{n}-Jy_{n}\Vert}{r_{n}}=0$ . (2)
$y_{n}=T_{r_{n}}x_{n}$
$f(y_{n}, y)+ \frac{1}{r_{n}}\langle y-y_{n}, Jy_{n}-Jx_{n}\rangle\geq 0, \forall y\in C.$
$n$ $n_{k}$ (A2)
$\frac{1}{r_{n}k}\langle y-y_{n_{k}}, Jy_{n_{k}}-Jx_{n_{k}}\rangle\geq-f(y_{n_{k}}, y)\geq f(y, y_{n_{k}}), \forall y\in C.$
$karrow\infty$ (4) (A4)
$f(y,\hat{x})\leq 0, \forall y\in C.$
$0<t\leq 1$ $t$ $y\in C$ $y_{t}=ty+(1-t)\hat{x}$ $y\in C$ $\hat{x}\in C$ $yt\in C$
$f(y_{t},\hat{x})\leq 0$ . (Al)
$0=f(y_{t}, y_{t})$
$\leq tf(y_{t}, y)+(1-t)f(y_{t},\hat{x})$
$\leq tf(y_{t}, y)$ .
$0<t\leq 1$
$f(y_{t}, y)\geq 0, \forall y\in C.$
$t\downarrow 0$ (A3)
$f(\hat{x}, y)\geq 0, \forall y\in C.$
$\hat{x}\in EP(f)$ .
$w=\Pi_{F(s)\cap EP(f)^{X}}$
$x_{n+1}=\Pi_{H_{n}\cap W_{n}^{X}}$ $w\in F(S)\cap EP(f)\subset H_{n}\cap W_{n}$
$\phi(x_{n+1}, x)\leq\phi(w, x)$ .
$\phi(\hat{x}, x)=\Vert\hat{x}\Vert^{2}-2\langle\hat{x}, Jx\rangle+\Vert x\Vert^{2}$
$\leq\lim_{karrow}\inf_{\infty}(\Vert x_{n}k\Vert^{2}-2\langle x_{n_{k}}, Jx\rangle+\Vert x\Vert^{2})$






$\Pi_{F(s)\cap EP(f)}$ $\hat{x}=w$ . $\lim_{karrow\infty}\phi(x_{n_{k}}, x)=\phi(w, x)$ .
$0= \lim_{karrow\infty}(\phi(x_{n}k,x)-\phi(w, x))$
$= \lim_{karrow\infty}(\Vert x_{n_{k}}\Vert^{2}-\Vert w\Vert^{2}-2\langle x_{n_{k}}-w, Jx\rangle)$
$= \lim_{karrow\infty}(\Vert x_{n_{k}}\Vert^{2}-\Vert w\Vert^{2})$ .




4. $E$ unifomly smooth $C$
$S$ : $Carrow C$ $(A1)-(A4)$ $f$ : $C\cross Carrow \mathbb{R}$
$F(S)\cap EP(f)\neq\emptyset$ { $X$ $n\in \mathbb{N}\cup\{O\}$
$\{\begin{array}{l}x_{0}=x\in C,y_{n}\in C such that f(x_{n}, y)+\frac{1}{r_{n}}\langle y-x_{n}, Jx_{n}-Jy_{n}\rangle\geq 0, \forall y\in C,u_{n}=J^{-1}(\alpha_{n}Jx_{n}+(1-\alpha_{n})JSy_{n}) ,H_{0}=C,H_{n+1}=\{z\in H_{n}:\phi(z, u_{n})\leq\phi(z, x_{n})\},x_{n+1}=\Pi_{H_{n+1}}x\end{array}$
$J$ $E$ $\{\alpha_{n}\}\subset[0,1)$ $\lim inf_{narrow\infty}\alpha_{n}(1-\alpha_{n})>0$
$a>0$ $\{r_{n}\}\subset[a, \infty)$ $\{x$ $\Pi_{F(S)\cap EP(f)^{X}}$
Pmof. $n\in \mathbb{N}$ $y_{n}=T_{r_{n}}x_{n}$ 9 $T_{r_{n}}$
$H_{n}$ $H_{n}$
$\phi(z, u_{n})\leq\phi(z, x_{n})$
$\Leftrightarrow\Vert u_{n}\Vert^{2}-\Vert x_{n}\Vert^{2}-2\langle z, Ju_{n}-Jx_{n}\rangle\geq 0$
$H_{n}$ $n\in \mathbb{N}\cup\{0\}$ $H_{n}$ $E$
$n\in \mathbb{N}\cup\{0\}$ $F(S)\cap EP(f)\subset H_{n}$
$H_{0}=C$
$F(S)\cap EP(f)\subset H_{0}.$
$k\in \mathbb{N}\cup\{0\}$ $F(S)\cap EP(f)\subset H_{k}$ $u\in F(S)\cap EP(f)\subset H_{k}$ $T_{r_{k}}$
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$S$
$\phi(u, u_{k})=\phi(u, J^{-1}(\alpha Jx+(1-\alpha)JSy_{k}))$
$=\phi(u, J^{-1}(\alpha_{k}Jx_{k}+(1-\alpha_{k})JST_{r_{k}}x_{k}))$
$=\Vert u\Vert^{2}-2\langle u, \alpha_{k}Jx_{k}+(1-\alpha_{k})JST_{r_{k}}x_{k}\rangle+\Vert\alpha kJx_{k}+(1-\alpha k)JST_{r_{k}}x_{k}\Vert^{2}$
$\leq\Vert u\Vert^{2}-2\alpha_{k}\langle u, Jx_{k}\rangle-2(1-\alpha_{k})\langleu, JST_{r_{k}}x_{k}\rangle$
$+\alpha_{k}\Vert x_{kk}\Vert^{2}+(1-\alpha)\Vert ST_{r}kx_{k}\Vert^{2}$
$=\alpha k\phi(u, x_{k})+(1-\alpha k)\phi(u, ST_{r_{k}}x_{k})$
$\leq\phi(u, x_{k})$ .
$u\in H_{k+1}$ .
$F(S)\cap EP(f)\subset H_{n}, \forall n\in \mathbb{N}\cup\{0\}.$
$\{x_{n}\}$ well-defined
$u\in F(S)\cap EP(f)\subset H_{n}$
$\phi(x_{n}, x)=\phi(\Pi_{H_{n}}x, x)\leq\phi(u, x)-\phi(u, \Pi_{H_{n}}x)\leq\phi(u, x)$ .
$\phi(x_{n}, x)$ $\{x_{n}\}$ $\{T_{r_{n}}x_{n}\}=\{y_{n}\}$
$H_{n+1}\subset H_{n}$
$\phi(x_{n}, x)\leq\phi(x_{n+1}, x), \forall n\in \mathbb{N}\cup\{0\}.$




$\lim_{narrow\infty}\phi(x_{n+1}, x_{n})’=0.$ $x_{n+1}=\Pi_{H_{n+1}^{X}}\in H_{n+1}$
$\phi(x_{n+1}, u_{n})\leq\phi(x_{n+1}, x_{n}), \forall n\in \mathbb{N}\cup\{0\}.$
$narrow\infty hm\phi(x_{n+1}, u_{n})=0.$







$r= \sup_{n\in N}\{\Vert x_{n}\Vert, \Vert y_{n}\Vert\}$ $E$ uniformly smooth ’ $\grave{}\grave{}\grave{}$ $E^{*}l$
5 $g$
$g(0)=0$
$\Vert\alpha x^{*}+(1-\alpha)y^{*}\Vert^{2}\leq\alpha\Vert x^{*}\Vert^{2}+(1-\alpha)\Vert y^{*}\Vert^{2}-\alpha(1-\alpha)g(\Vert x^{*}-y^{*}\Vert)\forall x^{*},$ $y^{*}\in B_{r}^{*},$ $\alpha\in[0,1]$
$u\in F(S)\cap EP(f)$
$\phi(u, u_{n})=\phi(u, J^{-1}(\alpha_{n}Jx_{n}+(1-\alpha_{n})JSy_{n}))$
$=\Vert u\Vert^{2}-2\langle u, \alpha_{n}Jx_{n}+(1-\alpha_{n})JSy_{n}\rangle+\Vert\alpha_{n}Jx_{n}+(1-\alpha_{n})JSy_{n}\Vert^{2}$
$\leq\Vert u\Vert^{2}-2\alpha_{n}\langle u, Jx_{n}\rangle-2(1-\alpha_{n})\langleu, JSy_{n}\rangle+\alpha_{n}\Vert x_{n}\Vert^{2}+(1-\alpha_{n})\Vert Sy_{n}\Vert^{2}$
$-\alpha_{n}(1-\alpha_{n})g(\Vert Jx_{n}-JSy_{n}$
$=\alpha_{n}\phi(u, x_{n})+(1-\alpha_{n})\phi(u, Sy_{n})-\alpha_{n}(1-\alpha_{n})g(\Vert Jx_{n}-JSx_{n}$
$\leq\phi(u, x_{n})-\alpha_{n}(1-\alpha_{n})g(\Vert Jx_{n}-JSy_{n}\Vert)$ .
$\alpha_{n}(1-\alpha_{n})g(\Vert Jx_{n}-JSy_{n}\Vert)\leq\phi(u, x_{n})-\phi(u, u_{n}), \forall n\in \mathbb{N}\cup\{0\}$
$\phi(u, x_{n})-\phi(u, u_{n})=\Vert x_{n}\Vert^{2}-\Vert u_{n}\Vert^{2}-2\langle u, Jx_{n}-Ju_{n}\rangle$
$\leq|\Vert x_{n}\Vert^{2}-\Vert u_{n}\Vert^{2}|+2|\langle u, Jx_{n}-Ju_{n}\rangle|$
$\leq|\Vert x_{n}\Vert-\Vert u_{n}\Vert|(\Vert x_{n}\Vert+\Vert u_{n}\Vert)+2\Vert u\Vert\Vert Jx_{n}-Ju_{n}\Vert$









$\phi(y_{n}, x_{n})=\phi(T_{r_{n}}x_{n}, x_{n})\leq\phi(u, x_{n})-\phi(u, T_{r_{n}}x_{n})$
$=\phi(u, x_{n})-\phi(u, y_{n})$ .
$\phi(u, v_{m})\leq\alpha_{n}\phi(u, x_{n})+(1-\alpha_{n})\phi(u, y_{n})$
$\phi(u, y_{n})\geq\frac{\phi(u,u_{n})-\alpha_{n}\phi(u,x_{n})}{1-\alpha_{n}}$
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$\lim_{narrow\infty}\Vert y_{n}-x_{n}\Vert=0$ . (3)
$\lim_{narrow\infty}\Vert x_{n}-Sy_{n}\Vert=0$
$narrow\infty hm\Vert y_{n}-Sy_{n}\Vert=0.$
$\{x_{n}\}$ $\{x_{n}\}$ $\{x_{n}k\}$ $X_{n}karrow\hat{x}$ . $\lim_{narrow\infty}\Vert x_{n}-$




$\lim_{narrow\infty}\frac{\Vert Jx_{n}-Jy_{n}\Vert}{r_{n}}=0$ . (4)
$y_{n}=T_{r_{n}}x_{n}$
$f(y_{n}, y)+ \frac{1}{r_{n}}\langle y-y_{n}, Jy_{n}-Jx_{n}\rangle\geq 0, \forall y\in C.$
$n$ $n_{k}$ (A2)
$\frac{1}{r_{n_{k}}}\langle y-y_{n_{k}}, Jy_{n_{k}}-Jx_{n_{k}}\rangle\geq-f(y_{n_{k}}, y)\geq f(y, y_{n_{k}}), \forall y\in C.$
$karrow\infty$ (4) (A4)
$f(y,\hat{x})\leq 0, \forall y\in C.$
$0<t\leq 1$ $t$ $y\in C$ $y_{t}=ty+(1-t)\hat{x}$ $y\in C$ $\hat{x}\in C$ $yt\in C$
$f(y_{t},\hat{x})\leq 0$ . (Al)
$0=f(y_{t}, y_{t})$
$\leq tf(y_{t}, y)+(1-t)f(y_{t},\hat{x})$
$\leq tf(y_{t}, y)$ .
$0<t\leq 1$
$f(y_{t}, y)\geq 0, \forall y\in C.$
$t\downarrow 0$ (A3)




$x_{n+1}=\Pi_{H_{n}\cap W_{n}^{X}}$ $w\in F(S)\cap EP(f)\subset H_{n}\cap W_{n}$
$\phi(x_{n+1}, x)\leq\phi(w, x)$ .
$\phi(\hat{x}, x)=\Vert\hat{x}\Vert^{2}-2\langle\hat{x}, Jx\rangle+\Vert x\Vert^{2}$





$\Pi_{F(s)\cap EP(f)}$ $\hat{x}=w$ . $\lim_{karrow\infty}\phi(x_{n}k, x)=\phi(w, x)$ .
$0= \lim_{karrow\infty}(\phi(x_{n}k, x)-\phi(w, x))$
$= \lim_{karrow\infty}(\Vert x_{n}k\Vert^{2}-\Vert w\Vert^{2}-2\langle x_{n_{k}}-w, Jx\rangle)$
$= \lim_{karrow\infty}(\Vert x_{n}k\Vert^{2}-\Vert w\Vert^{2})$ .
$E$ Kadec-Klee property $x_{n_{k}}arrow W=\Pi_{F(S)\cap EP(f)^{X}}$ . { $X$
$\Pi_{F(s)\cap EP(f)^{X}}$
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